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1 . This office action, in response to the amendment filed 1 2/1 8/2008, is a non-final 
office action. 



Continued Examination Under 37 CFR 1. 1 14 
2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1 2/1 8/2008 has been entered. 



Response to Arguments 

3. The previous rejection of the claims under 35 USC 1 1 2, first paragraph is 
withdrawn. The input means was specified in the advisory action mailed 1 1/3/2008. 

4. Applicant's arguments filed 5/1 5/2008 regarding the rejection of the claims under 
35 USC 102(e) have been fully considered but they are not persuasive. 

Regarding the remarks with respect to claims 16, 17, 32, 35, 39, 50 and 52, 
applicant states Agrawal does not disclose receiving a subset of the weighted signals 
over a sub-group of the plurality of communication channels. The examiner disagrees. 
The claims do not recite what number of channels or number of weighted signals 
comprises a sub-group or subset respectively. The reference discloses receiving a 
subset of weighted channels over a sub-group of the plurality of communication 
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channels in that the subset and sub-group is a number equal to or less than the total 
number of weighted signals and the total number of communication channels. The 
reference discloses coding the signals for transmission using the signal weights. A 
receiver will conduct the opposite (inverse) of the coding process to recover the original 
data. Therefore, the received signals are decoded using an inverse of the encoding 
process. For these reasons, the rejections to the claims are maintained. 

Regarding the remarks with regard to claim 3, Agrawal discloses the receive 
vector equals the effective channel response matrix times the input times the diagonal 
matrix in column 4, lines 49-62. 

New claims 57-60 have been added. These newly added claims are addressed 
in the rejection stated below. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

5. Claims 2-4, 6-8, 1 3, 1 5-20, 22, 26-28, 32, 34, 35, 38-43, 48-55 and 57-60 are 



rejected under 35 U.S.C. 102(e) as being anticipated by Agrawal et al (US 6,873,606). 
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Regarding claims 13, 15, 16, 39-42 and 48, Agrawal discloses a method of 
processing signals to be transmitted on a plurality of communication channels (column 
3, lines 17-28) using the system shown in figure 2. Each data stream is scaled with a 
respective weight corresponding to the amount of transmit power allocated to that 
stream (abstract). The weights are based in the received channel response estimate 
and received SNR (column 10, lines 4-17). The reference discloses receiving a subset 
of weighted channels over a sub-group of the plurality of communication channels in 
that the subset and sub-group is a number equal to or less than the total number of 
weighted signals and the total number of communication channels. The reference 
discloses coding the signals for transmission using the signal weights. A receiver will 
conduct the opposite (inverse) of the coding process to recover the original data. 
Therefore, the received signals are decoded using an inverse of the encoding process. 

Regarding claim 2, Agrawal discloses the channel response estimate and 
received SNR is received from the receiver (column 10, lines 4-17). 

Regarding claims 3, 4, 6-8 and 43, Agrawal further discloses the method of figure 
1 . The data streams forms a diagonal matrix, selects a transmit basis matrix and scales 
each element with its associated weight. Off diagonal elements of the diagonal matrix 
will be forced to zero. Agrawal discloses the receive vector equals the effective channel 
response matrix times the input times the diagonal matrix in column 4, lines 49-62. 

Regarding claim 49, Agrawal discloses a receiver in figure 2 for recovering the 
originally transmitted signal (column 9, lines 51-62). 
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Regarding claims 17, 19, 22, 26, 28, 49, 50 and 51, Agrawal discloses a method 
of processing signals to be transmitted on a plurality of communication channels 
(column 3, lines 17-28) using the system shown in figure 2. Each data stream is scaled 
with a respective weight corresponding to the amount of transmit power allocated to that 
stream (abstract). The weights are based in the received channel response estimate 
and received SNR (column 10, lines 4-17). Agrawal discloses a receiver in figure 2 for 
recovering the originally transmitted signal (column 9, lines 51-62). The reference 
discloses receiving a subset of weighted channels over a sub-group of the plurality of 
communication channels in that the subset and sub-group is a number equal to or less 
than the total number of weighted signals and the total number of communication 
channels. The reference discloses coding the signals for transmission using the signal 
weights. A receiver will conduct the opposite (inverse) of the coding process to recover 
the original data. Therefore, the received signals are decoded using an inverse of the 
encoding process. 

Regarding claim 18, Agrawal discloses the channel response estimate and 
received SNR is received from the receiver (column 10, lines 4-17). 

Regarding claims 20 and 27, Agrawal further discloses the method of figure 1 . 
The data streams forms a diagonal matrix, selects a transmit basis matrix and scales 
each element with its associated weight. Off diagonal elements of the diagonal matrix 
will be forced to zero. 

Regarding claims 32, 52, 54 and 55, Agrawal discloses a system for processing 
signals to be transmitted on a plurality of communication channels (column 3, lines 17- 
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28 and figure 2). Each data stream is scaled with a respective weight corresponding to 
the amount of transmit power allocated to that stream (abstract). The weights are based 
in the received channel response estimate and received SNR (column 10, lines 4-17). 
The reference discloses receiving a subset of weighted channels over a sub-group of 
the plurality of communication channels in that the subset and sub-group is a number 
equal to or less than the total number of weighted signals and the total number of 
communication channels. The reference discloses coding the signals for transmission 
using the signal weights. A receiver will conduct the opposite (inverse) of the coding 
process to recover the original data. Therefore, the received signals are decoded using 
an inverse of the encoding process. 

Regarding claims 34 and 53, Agrawal discloses a receiver in figure 2 for 
recovering the originally transmitted signal (column 9, lines 51-62). 

Regarding claims 35 and 38, Agrawal discloses a method of processing signals 
to be transmitted on a plurality of communication channels (column 3, lines 17-28) using 
the system shown in figure 2. Each data stream is scaled with a respective weight 
corresponding to the amount of transmit power allocated to that stream (abstract). The 
weights are based in the received channel response estimate and received SNR 
(column 10, lines 4-17). Agrawal discloses a receiver in figure 2 for recovering the 
originally transmitted signal (column 9, lines 51-62). The reference discloses receiving a 
subset of weighted channels over a sub-group of the plurality of communication 
channels in that the subset and sub-group is a number equal to or less than the total 
number of weighted signals and the total number of communication channels. The 
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reference discloses coding the signals for transmission using the signal weights. A 
receiver will conduct the opposite (inverse) of the coding process to recover the original 
data. Therefore, the received signals are decoded using an inverse of the encoding 
process. 

Regarding claims 57-60, Agrawal discloses the communication system shown in 
figure 2. The system discloses the transmitter comprises t antennas and the receiver 
comprises r antennas. Therefore, the total number of antennas can be greater than 4 for 
each of the transmitters and receivers. The sub-groups are equal to the number of 
transmit antennas and the receive antennas. This number will be greater than 2. The 
communication channels used will also be greater than 2. 

Claim Rejections - 35 (JSC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 0-1 2, 23-25, 33, 36 and 37 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Agrawal et al (US 6,873,606) in view of Catreux et al (US 
2005/0053170). 

Regarding claims 10-12, 23, 25 and 37, Agrawal discloses the method and 
system stated above. Agrawal does not disclose an interference cancellation takes 
place. Catreux discloses the system and method for using the system shown in figure 
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5A. Channel stat information is used to weight signals in the MIMO system. Paragraph 
0043 discloses one embodiment of the process for removing inter-symbol interference 
where the transmit signal is weighted with the inverse of the channel response at that 
frequency. Removing interference will allow the transmitted signal to be recovered 
correctly at the receiver. Other interference cancellation techniques are disclosed 
(paragraph 0010). It would have been obvious for one of ordinary skill in the art at the 
time of the invention to implement the interference cancellation techniques of Catreux in 
the method and system of Agrawal for the reason stated above. 

Regarding claim 24, Catreux discloses using a MLSE equalizer and decoder at 
the receiver (figure 3). 

Regarding claim 33, Agrawal discloses the method and system stated above. 
Agrawal does not disclose The MIMO system is a MIMO BLAST system. Catreux 
discloses V-BLAST MIMO systems realize very high data rates in rich scattering 
wireless channels (paragraph 0010), realizing very high data rates allow information to 
be transmitted and processed in less time than other systems. For this reason, it would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
combine the teaching of Catreux into the system of Agrawal. 

Regarding claim 36, Agrawal discloses the method and system stated above. 
Agrawal does not disclose the processor system a ML decoder. Catreux discloses using 
a MLSE equalizer and decoder at the receiver (figure 3). The use of this decoder helps 
to offset the effects of frequency-selective fading as described in paragraphs 0039- 
0040. Fading causes errors in the transmitted signal. It would have been obvious for 
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one of ordinary skill in the art at the time of the invention to combine the teachings of 
Catreux into the system of Agrawal to compensate for fading for the reason stated 
above. 

7. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Agrawal 
et al (US 6,873,606) in view of Ottersten et al (US 5,828,658). 

Regarding claim 21, Agrawal discloses the method and system stated above. 
Agrawal does not disclose the use of a Moore-Penrose pseudo-inverse matrix. 
Ottersten discloses the method and terminal shown in figure 1 . A plurality of receiver 
antennas receives the incoming signal and provides information to the spatiotemporal 
processor as well as signal demultiplexers and demodulators. Optimization algorithms 
are used for calculating the transmit weights that minimize the transmission power 
according to the system (column 20, lines 49-56). The Moore-Penrose pseudo-inverse 
matrix is well known (column 23, lines 28-50) and is a component of the received 
channel response matrix. It would have been obvious for one of ordinary skill in the art 
at the time of the invention to use a well known matrix used in the calculation of the 
channel response in the channel response calculation disclosed by Agrawal. Utilizing 
well known calculation methods allows the method and system to operate at reduced 
cost since no new development need take place. In addition, accepted and well known 
methods have been proven to work successfully. 
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Allowable Subject Matter 

8. Claim 5 is allowed. 

9. Claims 14 and 44-47 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Buijore et al (EP 1 359 683 A1) discloses the MIMO 
communication system shown in figure 2. The signals are weighted and applied to 
specific sub-groups of the antenna arrays. The number of antennas in the sub-groups of 
the arrays is less than the total number of the antennas in the arrays. The method of 
communication between the transmitter and the receiver is described in the abstract. 
The abstract states the number of antennas in the transmitter sub group is preferably 
greater than or equal to two. Information regarding the weighting matrices is also 
provided. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Burd whose telephone number is (571) 272- 
3008. The examiner can normally be reached on Monday - Friday 9 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on (571) 272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Kevin M. Burd/ 

Primary Examiner, Art Unit 261 1 
2/22/2009 



